Among the nervous impulses which act 111 preserving our equilibrium, those obtained from the eyes are mentioned as important. According to Cowers, the knowledge of the relation of external objects to the body gained from the contraction (i. e., innervation) of the eyeball muscles is one of the most important sources of guidance to the centers that regulate the muscular contractions for maintaining bodily equilibrium. Another important accessory to our sense of equilibrium is the static labyrinth. There is a close association between the eyes and the labyrinth. This association, however, is not directly connected with equilibration, but has a different purpose, as shown in the following:
The posterior longitudinal muscle which connects the various nuclei of the ocular muscles is in close relationship with the vestibular nerve. The vestibular nerve thereby is closely associated with the ocular muscles, just as it is with all the muscleõ f the body. It serves the purpose of maintaining the muscles in a state of tonic contraction. If this nerve be divided on onf side, it will result in a complete loss of tone of the muscles of the body of the opposite side and in nystagmus. The vestibular apparatus is also in close relationship with the cerebellum, by means of Deiter's nucleus, so that the cerebellum is a further active factor in the regulation of our ocular movements. Bing calls it a reflex apparatus serving for the preservation of equillibrium, not only for the muscles of the body, but for the eyes. It receives centripetal impulses from the static labyrinth and from the ocular muscles by means of Deiter's nucleus, which assist 'in its regulating activity. On the other hand, it sends forth centrifugal impulses through this same nucleus, which *Read before the Section of Otology, New York Academy of Medicine, December 16, 1915. preserve the position of equilibrium and control the ocular movements.
In certain animals the position of the eyes and their movements are governed nearly exclusively by the ear. The eyes in these animals, if the head is not moved, are practically motionless. As the head moves, the eyes make a compensatory movement in the opposite direction, which originates in the labyrinth. There is a constant action of the labyrinth on the ocular muscles. It holds the ocular muscles in check, giving them a definite tone, so that a lesion of one labyrinth causes a preponderance of the action of the opposite one. In man this association between the eyes and the labyrinth also works for producing compensatory movements, though these are not as important as in the lower animals. The purposes of these compensatory movements, according to Sherrington, are presumably for maintaining the normal relation of the eyes to the horizontal. These movements, Wilson and Pike have shown, are a direct reflex response, independent of the cerebellum, to insure that the retinal images shall not be disturbed by each motion of the head. It is well known that if both labyrinths are destroyed these compensatory movements are abolished.
The chief symptoms, so far as the eyes are concerned, which results from a lesion of the labyrinth, is nystagmus. Nystagmus, however, is a symptom which does not disturb our sense of equilibrium. In other words, those suffering from nystagmus do not complain of vertigo, unless of course, there are other agencies which affect the center of equilibrium.
Ocular vertigo is a very unusual symptom and is difficult to explain. Vertigo occurs, unquestionably, in ocular paralysis, owing to the confusion resulting from false projection; this, however, is a symptom which is surprisingly frequently absent. Muscular anomalies, such as insufficiencies of the ocular muscles, are practically never accountable for vertigo. It is stated by some that certain errors of refraction are apt to cause vertigo, particularly in those who are suffering from astigmatism with oblique axes. The term dizziness, as used by patients that consult an ophthalmologist, embraces many conditions and symptoms which have but little to do with vertigo; it is often impossible to analyze these symptoms or to explain their relation to an ocular defect, particularly when other factors which cause vertigo cannot be excluded.
